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Prions show their good side
O
ne function of 
prions, the Jekyll-
and-Hyde pro-
teins behind illnesses 
such as Creutzfeldt-Jakob 
disease (CJD) and mad 
cow disease, has been 
identifi   ed by Khosravani 
et al. The proteins calm 
brain cells, preventing 
them from dying of over-
excitement.
Only when a prion 
folds incorrectly does it 
trigger brain-ravaging dis-
eases like CJD. The nor-
mally shaped version, 
which all body cells carry, 
presumably performs an 
important task, but re-
searchers haven’t been 
able to pin it down. One 
hint comes from mice lacking the gene for prion protein. The 
animals are healthy, if somewhat forgetful. After a stroke or 
seizure, however, they suffer more severe brain damage than do 
control mice. Some of their brain neurons are also hypersensitive. 
These abnormalities implicate NMDA receptors, which respond 
to the neurotransmitter glutamate and to the drug NMDA. 
Overstimulation of NMDA receptors can allow lethal amounts 
of calcium into neurons.
Khosravani et al. tested whether normal prions dampen the 
activity of NMDA receptors. The researchers electrically 
stimulated slices of brain tissue from prion-making and prion-
lacking mice. The same stimulation causes cells from rodents 
that don’t harbor prions to respond more vigorously. The 
scientists saw similar results when they used NMDA to prod 
brain neurons. The drug provoked longer-lasting currents in 
the cells without prions. The cells paid a price for their 
excitability. Neurons from the prion-lacking rodents were 
more likely to die after a dose of NMDA than were cells from 
control mice.
The results from Khosravani et al. suggest that normal 
prions might exert their protective effect on neurons by switch-
ing off a particular subset of NMDA receptors that contain a 
subunit called NR2D. The work also suggests a mechanism for 
the brain damage caused by prion diseases. Malformed prions 
coax normal molecules to misfold. As the amount of normal 
protein falls, neurons lose their protectors and become more 
vulnerable to death by overstimulation. 
Khosravani, H., et al. 2008. J. Cell Biol. doi:10.1083/jcb.200711002.
When cells make a meal 
of themselves
C
ells take recycling to the ex-
treme. If they run low on food, 
they digest and reuse some of 
their own cytoplasm. Hara et al. have 
discovered a key protein that helps get 
this process started.
This cellular self-eating is called 
autophagy. A membrane pouch known 
as an autophagosome forms inside the 
cell and swallows some cytoplasm. The 
autophagosome then hauls its contents 
to a lysosome for digestion. Researchers 
have teased out many of the molecular 
details of autophagy in yeast. But they 
know much less about how it works in 
mammals.
Hara et al. probed the function of 
two mouse kinases, ULK1 and ULK2. The 
proteins are homologous to a yeast 
protein that’s vital for autophagy, but 
researchers weren’t sure whether they 
performed the same job in mice. Hara 
et al. found that nonfunctional versions of 
ULK1 and ULK2 blocked auto-
phagy and that the normal 
proteins clung to the mem-
brane of autophagosome 
precursor compartments.
The team also captured 
one of ULK1 and ULK2’s 
accomplices, FIP200. This 
protein gets around: it blocks 
tumor growth, hinders cell 
movement, helps control cell 
size, checks cell cycle pro-
gression, and prevents apop-
tosis. FIP200 bound ULK1 
and ULK2 and ensured these 
proteins retained their kinase activity, 
the researchers found. Furthermore, 
mouse cells that lacked FIP200 demon-
strated that this protein was also essen-
tial for autophagy.
How does a protein with so many 
responsibilities choose which one to per-
form? Hara et al. think that its choice of 
partner dictates its function. The team 
concludes that if FIP200 combines with 
ULK1 and ULK2, it helps instigate an early 
step of autophagy. But why this protein 
partnership whets a cell’s appetite for it-
self remains unknown. 
Hara, T., et al. 2008. J. Cell Biol. 
doi:10.1083/jcb.200712064.
After stimulation of NMDA receptors, 
prion-lacking mice suffer more damage 
to the hippocampus (top) than do mice 
with prions (bottom).
In starving cells, ULK1 and ULK2 gather on incipient 
autophagosomes (yellow dots).